Methods for measuring glycogen cycling.
Simultaneous synthesis and breakdown of glycogen is called glycogen cycling. The extent of hyperglycemia and decreased glycogen stores in diabetes mellitus may relate in part to the extent cycling occurs. Four methods have been introduced to estimate its extent in liver in humans. 1) In the fasted state, the rate of net hepatic glycogenolysis, i.e., glycogen breakdown minus synthesis, is estimated using NMR, and the rate of glycogenolysis is estimated from deuterium labeling of blood glucose on (2)H(2)O ingestion. 2) The rate of glycogen synthesis is estimated from the rate of labeling of carbon 1 of glycogen on [1-(13)C]glucose infusion, monitored by NMR, and the rate of breakdown from the rate of disappearance of that labeling on unlabeled glucose infusion. 3) The rate of synthesis from glucose-1-P, formed by glycogenolysis, is measured by the decrease in the (3)H/(14)C ratio in acetaminophen glucuronide on acetaminophen and [2-(3)H,6-(14)C]galactose administration. 4) The rate of synthesis is estimated from the dilution of label from labeled galactose in its conversion to the acetaminophen glucuronide, and the rate of glycogenolysis is estimated from the amount of label in blood glucose. In the first method, the fate of glucose-6-P is assumed to be only to glycogen and glucose. In the second, only glucose-6-P molecules formed by breakdown that are not cycled back to glycogen are measured. In the third, (3)H is assumed to be removed completely during cycling, and only the molecules cycled back to glycogen are measured. In the fourth, galactose conversion to glucose is assumed to be via glycogen. Quantitations in all four methods depend on assuming the order in which the molecules deposited in glycogen are released.